An isolate of Penicillium biforme Thom produced rugulovasines A and B. An isolate of Penicillium rubrum Stoll produced rugulovasines A and B and also chlororugulovasines A and B. Both fungi represent new sources of the rugulovasines.
Rugulovasines A and B ( Fig. 1 ) are interconvertible toxic indole alkaloids previously reported from Penicillium concavo-rugulosum Abe (1) and Penicillium islandicum Sopp (4) . Chlororugulovasines A and B ( Fig. 1 ), which were acutely toxic to day-old chickens, were also isolated from P. islandicum cultures (4, 5) . We now report the isolation of rugulovasines A and B from two new sources, Penicillium biforme Thom and Penicillium rubrum Stoll. Chlororugulovasines A and B were also produced by the P. rubrum isolate.
Raper and Thom (10) (Table 1) revealed that the more polar was rugulovasine A and the more nonpolar was rugulovasine B. This identification was further confirmed by TLC of the isolated metabolites with authentic samples of rugulovasines A and B (4).
During an experiment to determine the effects of planting data and various insect control measures on fungal contamination of corn, a toxigenic isolate of P. rubrum was obtained from an untreated control plot. Fungi were isolated from the corn after surface sterilization for 5 min in 0.5% NaOCl. The P. rubrum isolate was maintained, cultured, and extracted exactly as described above for the P. biforme isolate. TLC of the crude extract revealed the presence of four major metabolites, which migrated to the same Rf as rugulovasines A and B and chlororugulovasines A and B. The color reaction of the compounds in the crude extract was also identical to that of the authentic samples of rugulo- 'Assignments may be reversed.
vasines A and B and chlororugulovasines A and B.
As far as we know, this is the first report of toxin production by P. biforme. On the other hand, P. rubrum has been isolated frequently from moldy corn and other grains and implicated as the fungus responsible for several mycotoxicoses of animals (2, 3, 7, 11) . In the laboratory, many of these isolates have produced the highly toxic rubratoxins A and B, which induced clinical signs similar to those observed in field outbreaks (9) . P. rubrum is also a known producer of kojic acid (10) and oosporein (6) . However, it has never been reported to produce the rugulovasines.
It has been suggested that natural outbreaks of moldy-corn toxicoses may result from the interaction of several mycotoxins produced by a number of molds (9) . Although rugulovasines have never been implicated in a naturally occurring toxic syndrome, given the relatively widespread nature of P. rubrum it is conceivable that these toxins might have been involved, at least synergistically, in natural outbreaks of disease. This discovery of new sources of rugulovasines justifies further evaluation of their role as possible health hazards to animals and humans.
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